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(54) ELECTRIC CONDUCTIVE GLASS AND ITS PRODUCTION 
(57)Abstract: 

PURPOSE: To provide an alkali diffusion preventing film for electric conductive glass having heat 
resistance, stable even to various environmental conditions and not causing deterioration. 
CONSTITUTION: An alkali barrier film inhibiting alkali diffusion from alkali- contg. glass and an electric 
conductive film are successively laminated on the surface of the alkali-contg. glass to obtain the objective 
electric conductive glass. The alkali barrier film is a film based on an oxide having 5-95% atomic ratio of Sn 
to (Sn+Si). 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim] 

[Claim 1] It is the electroconductive glass which is an electroconductive glass which carried out the laminating of the 
alkali barrier layer which suppresses the alkali diffusion from this glass on the front face of alkali inclusion glass, and 
the conducting film one by one, and is characterized by the above-mentioned alkali barrier layer being an oxide layer 
which makes tin and silicon a principal component. 

[Claim 2] The electroconductive glass of the claim 1 publication to which an alkali barrier layer is characterized by rate 
Sn/(Sn+Si) of tin and silicon being 5% to 95% in an atomic ratio. 

[Claim 3] The manufacture technique of the electroconductive glass characterized by forming in the front face of alkali 
inclusion glass the oxide layer which makes tin and silicon a principal component as an alkali barrier layer, and 
subsequently forming a conducting film in it. 

[Claim 4] The manufacture technique of the electroconductive glass the claim 3 publication characterized by forming a 
conducting film by the DC-sputtering method continuously with an alkali barrier layer. 


[Translation done.] 
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' DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the electroconductive glass with an alkali barrier layer which protects 

carrying out an alkali ionic diffusion from the glass substratum of alkali inclusion glass. 

[0002] 

[Prior art] Since it is chemically stable and it excels in a surface hardness, and the elevated temperature to about 500- 
700 degrees C is borne and an electric insulation and optical property are further excellent, of course, the glass plate as 
a transparent material is used for an optic, electrical-part electronic parts, etc. as the object for construction, the object 
for vehicles, and a glass-pane material for aircrafts. 

[0003] Especially, recently, the electroconductive-glass plate in which the conductive coat was formed to the glass- 
plate side is used for display devices, amorphous-solar-cell substrates, etc., such as a liquid crystal device, an 
electrochromic element, and an electroluminescence element. Although there is an inclination that it is most used 
widely and a soda-lime silica-glass plate cheap also in price is used as a glass substrate of these electroconductive- 
glasses plate, since this soda-lime silica-glass plate contains alkali components, such as about [ 10-20wt% ] sodium and 
a potassium, in composition, it produces the fauh of causing the performance degradation of the coated conducting film 
by diffusion of the alkali ion to the front face from a glass substratum by prolonged use. 
[0004] For example, and transparency falls, the resistance of a conducting film increases, or chemical physical 
endurance falls. [ that nebula arises in the conducting film of an electroconductive-glass plate ] That is, with a liquid- 
crystal-display element, an oxidation-reduction reaction happens on a display electrode front face by the alkali diffused 
from glass, the indium oxide layer (ITO layer) which is a transparent-electrode material, or a tin-oxide layer (Nesa 
membrane) is deteriorated, further, the liquid crystal itself causes electrolysis and it deteriorates. An electrode is worn 
out by the ground with the same said of an electrochromic element, it becomes the cause of a fall of the endurance of 
the tungstic oxide which is an electrochromic materials, or a molybdenum oxide, and an element is degraded. 
[0005] Moreover, the alkali which came out from the glass front face by diffusion also in the case of the 
electroluminescence element penetrates a conducting film, enters into a fluorescent substance material, and is changed 
also to luminous efficiency or the luminescent color. Furthermore, in the case of an amorphous solar cell, the resistance 
of a conducting film will increase, a photoelectric conversion efficiency will fall to it remarkably, and the alkali which 
occasionally penetrated the electrode and came out is supposed that there is also a possibility of it being spread in an 
amorphous silicon and reducing a conversion efficiency. 

[0006] Or again, alkali inclusion glass like a soda-lime silica glass has the inclination alkali ion becomes easy to move 
at the time of high temperature processing, and also produces the fault that the performance of a conducting film or 
various coat layers falls, by diffiision of the alkali ion at the time of high temperature processing at the time of a 
manufacture of an electroconductive glass or various coat glass. 

[0007] As solution of such a fault, the technique of forming in a usual soda-lime silica-glass front face the thin film 
which prevents a certain alkali diffusion is typical, and, generally the silica layer is used. It is based on the transparency 
of glass not being spoiled by glass to the light of near and a domain usually larger than sheet glass, since it is 
transparent, although the refractive index of that the same layer as having formed on glass substantially when the 
ground for using a silicon oxide layer (for example, Si02 layer) for alkali diffusion prevention had an amorphous layer 
and it formed another thin film on this, for example, a conducting film etc., can be formed, and a silicon oxide layer is 
lower than glass a little. 
[0008] 

[Object of the Invention] As opposed to the conducting film formed on an alkali barrier layer being ****ed in the 
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uniform layer over a large area by the DC-sputtering method which can be formed at high speed however, a silicon 
oxide layer If it is going to **** by the DC-sputtering method using Si target Since the front face of Si target was able 
to oxidize, conductivity was able to fall during a spatter and a spatter was not able to be made to maintain stably, by the 
DC-sputtering method, it cannot **** but, for this reason, ****ed by the RF sputtering method, CVD, etc. using the 
oxide target. 

[0009] For this reason, since a ttining of RF sputtering, a spatter ambient-atmosphere control, etc. of a silicon-dioxide 
layer were needed apart from the formation technique of a conducting film or it had to **** by CVD with another 
equipment, a silicon-dioxide layer could not be continuously formed with a conducting film with in-line, but it had the 
technical probrem that it was inferior to a productivity. 
[0010] 

[The means for solving a technical problem] this invention finds out the new alkali barrier layer which can **** by the 
DC-sputtering method based on an above-mentioned technical probrem, and is made. The alkali barrier layer which 
suppresses the alkali diffusion from this glass on the front face of alkali inclusion glass, On and the front face of the 
electroconductive glass characterized by being the electroconductive glass which carried out the laminating of the 
conducting film one by one, and the above-mentioned alkali barrier layer being an oxide layer which makes tin and 
silicon a principal component, and alkali inclusion glass The manufacture technique of the electroconductive glass 
characterized by forming the oxide layer which makes tin and silicon a principal component as an alkali barrier layer, 
and subsequently forming a conducting film is offered. 

[001 1] The alkali barrier layer of this invention is an oxide layer which makes tin and silicon a principal component. 
The occurrence frequency of an arcing is low on the alkali barrier layer of this invention, and it is stabilized, can do DC 
sputtering, and fits **** to a large area substrate. However, if the content of Si is made [ many ] like [ below- 
mentioned ], the occurrence frequency of an arcing will increase. Moreover, he becomes quick as **** Leto's content 
of tin increases. For example, **** Leto of the oxide layer of timsilicon =1:1 is quick about 2.5 times compared with 
the silicon-dioxide layer of RF spatter. Therefore, alkaH barrier ****** is made more for a short time. 
[0012] The adherability with the soda-lime glass of the alkali barrier layer of this invention is equivalent to the 
adherability of an ordinary silicon dioxide and soda-lime glass. Since tin contains this in case soda-lime glass is 
manufactured by the float glass process, it is because it is similar also in after the alkali barrier layer and soda-lime 
glass of this invention forming. 

[0013] It is desirable to contain Si at a rate more than Si pentatomic to metal total quantity 95 atom of tin as 
composition of the alkali barrier layer of this invention. It is because the parvus and a layer serve as [ Si content ] a 
crystalline substance from this rate and alkali barrier ability falls notably. Moreover, it is desirable to contain Si at a 
rate of 95 or less atoms of Si to the total quantity pentatomic of the metal of tin. If Si content is larger than this rate, by 
the scaling of a target, an arcing will occur frequently and it will become unable to **** by the DC-sputtering method 
stably. 

[0014] The refractive index of the alkali barrier layer of this invention can be freely adjusted with the composition. The 
refractive-index change by composition of the alkali barrier layer of this invention is shown in Table 1 . 
[0015] 
[Table 1] 
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[0016] therefore, in the case of the electroconductive glass as transparent-electrode plates with which transparent 
electrodes, such as ITO layer (indium oxide layer containing tin), were formed as a conducting film, such as a display 
device If it is made to become the same refractive index as such a transparent electrode, composition of the alkali 
barrier layer of this invention Since the difference of the refractive index with the fraction in which only the alkali 
barrier layer was formed, without forming the fraction and transparent electrode by which the transparent-electrode 
pattern was formed on the alkali barrier layer does not arise, a transparent-electrode pattern is not conspicuous and the 
"bone vanity" phenomenon of the so-called transparent-electrode pattern can be prevented. What is necessary is to 
double with the refi-active index 1.9 [ about ] of ITO layer, and just to be about [ Sn:Si=80:20 ] from Table 1 in the 
electroconductive glass of the configuration of the alkali barrier layer / ITO layer which consists of an oxide containing 
a glass plate / Sn and Si. 

[0017] Or in a manufacture of the element for a display etc., when the direction a transparent-electrode pattem appears 
is liked in respect of alignment, it is suitable, and considering as the refractive index different from ITO layer can make 
[ many ] the rate of Si, and it can also consider as a low refractive index. Thus, composition of the alkali barrier layer of 
this invention can be suitably chosen according to the refi'active index of the conducting film formed on it. 
[0018] As for the thickness of the alkali barrier layer of this invention, it is desirable to carry out to more than 50** so 
that sufficient alkali barrier ability may be demonstrated. Especially, the domain of 100 - 5000** is the most practical. 
[0019] moreover, Na and K which are most used widely as glass applicable to the electroconductive glass of this 
invention ~ 10 - 20wt% ~ the included soda-lime silica glass — of course — in addition, various alkali inclusion glass is 
mentioned 

[0020] As a conducting film formed on an above-mentioned alkali barrier layer in the electroconductive glass of this 

invention, it is Sn02 by which ITO layer, F, Sb, etc. were doped. It is not limited especially that what is necessary is 

just the conducting films which may deteriorate by alkali ion, such as conductive metal membranes, such as transparent 

conductivity oxide layers, such as ZnO layer with which a layer, aluminum, etc. were doped, and Ag, Au. 

[0021] 

[Example] 

With the detergent, the common-glass plate (soda-lime silica-glass plate) which contains example 1 10cmxlOcmx3mm 
alkali component R2 O (R: Na, K) 15% was fully washed, and carried out rinsing xeransis. target (Sn:Si=50:50) which 
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consists of Sn and Si after arranging this glass plate in the vacuum tub of a sputtering system and exhausting the inside 
of this tub to lxlO-5Torr the inside (argon:oxygen =1:1) of the argon of 2xlO-3Torr, and the mixed gas of oxygen -- 
power density 5W/cm2 DC sputtering carrying out -- SnO.5 SiO.5 02 a layer -- about - 1000** formation of was 
done 

[0022] It is SiH4 to the same glass plate as example of comparison 1 example 1 . 02 Gas is used and it is Si02 by CVD. 
1000** formation of a layer was done. 

[0023] Na+ eluted in the pure water after having contacted one example and one example of a comparison to the pure 
water, respectively and holding them at 90 degrees C for 24 hours the place example 1 article which measured the 
amount and investigated alkali barrier nature — one 0.61microg [/cm ] 2 and the example of a comparison - 
0.61microg/cm2 it was . moreover, Na+ which washed one example and one example of a comparison by NaOH 5%, 
respectively, was next contacted to the pure water at the room temperature for 24 hours, and was eluted in the pure 
water the place which measured the amount (amount of Na+ which adsorbed during the above-mentioned washing), 
and investigated the alkali adsorptivity - one example one 0.13microg [/cm ] 2 and the example of a comparison -- 
0.14microg/cm2 it was . From this, one example found that there was a property almost equivalent to the example of a 
comparison. 

[0024] It is SnO.5 SiO.5 02 like example 2 example 1. Abbreviation 200** formation of a layer was done. 
[0025] It is SnSi2 as example 3 target. Others are Zr0,33Si0.66O2 like an example 1 using a target (Sn:Si=l:2). 
Abbreviation 200** formation of a layer was done. 

[0026] It is Sn0.33Si0.66O2 like example 4 example 3. Abbreviation 500** formation of a layer was done. 
[0027] After having made the pure water contact, respectively and saving at 85 degrees C per 2-4 examples for 24 
hours, when alkali barrier nature and the alkali adsorptivity were measured, it became as it is shown in Table 2. 
[0028] 
[Table 2] 
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[0029] Although it continued by the DC-sputtering method by the DC-sputtering method per 1-4 examples on [ after 
forming each alkali barrier layer ] such an alkali barrier layer, and ITO layer was formed and being saved at 90 degrees 
C after that for 24 hours, there was no appearance change of ITO layer. 
[0030] 

[Operation] In this invention, although Sn exists as an Sn-Si alloy in a target, the oxides produced on a target during a 
reactant spatter are the oxide of tin, and an oxide of silicon. Among these, since the former has an electric conduction- 
property, it is considered that occurrence of an arcing is suppressed. 
[0031] 

[Effect of the invention] Since the alkali barrier layer of the electroconductive glass of this invention can be ****ed by 
the DC-sputtering method, over a large area, it can form a uniform layer stably at high speed, and can offer it. Since 
this can **** an alkali barrier layer and a conducting film continuously by the in-line formula when forming the 
conducting film formed on an alkali barrier layer by the DC-sputtering method, it serves as a big advantage especially 
on a productivity. 

[0032] Especially as an alkali diffusion prevention layer of an electroconductive glass used for display devices, 
amorphous-solar-cell substrates, etc., such as a liquid crystal device, an electrochromic element, and an 
electroluminescence element, the electroconductive glass with an alkali barrier layer of this invention is the optimum, it 
also has thermal resistance, as shown in Table 1 , and to manufacture processes, such as such a display device and a 
solar battery, or subsequent various environmental conditions, is stable and does not deteriorate. Of course, it is 
applicable to the glass plate for an automobile, the aircraft, other rail car and various objects for traffic vehicles, the 
object for construction, the various objects for equipment, the object for optics, the object for electrical parts, and 
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electronic parts other than these useful to the substratum coat at the time of forming a conductive coat, a heat ray acid- 
resisting coat, a reflective coat, a tinction coat, in addition the coat with various functions. 

[0033] Moreover, since the alkali barrier layer of this invention can be made into a desired refractive index by changing 
the metal of Sn, and the rate of Si, it can be broadly used for the various above-mentioned intended use. 


[Translation done.] 
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